For more than 30 years various materials have been used for prosthetic reconstruction of the trachea and bifurcation, in animal studies and subsequently in man (table 1) . The frequent changing of materials, combined with the short survival of the patients after reconstruction, reflects the unsolved problem of synthetic substitution. For good prosthetic reconstruction of the trachea there are five essential conditions-namely, airproof sealing, flexibility to avoid erosion of major blood vessels, good tissue tolerance with minimal reaction, resistance to incrustation and bacterial invasion, and the possibil- Experiences with prosthetic reconstruction of the trachea and bifurcation (ASE 6 A 54 year old man with progressive perichondritis of the upper and middle thirds of the trachea had required a tracheal cannula for some two years. In the past two weeks repeated life threatening cyanotic attacks had occurred despite the use of different types of tracheal tube. Because of severe malacia of the trachea a 6 cm resection was required but scar tissue, presumably from a mediastinitis, prevented end to end anastomosis and a straight prosthesis was inserted. His postoperative recovery was complicated by sputum retention. Six weeks after operation the prosthesis became loose and partially blocked the tracheal lumen. Reoperation was performed and a new prosthesis inserted (fig 5) , combined with a NIontgomery tube for sputum control. The patient then made a good recovery and was discharged from hospital after two months. Ten months after operation he died suddenly at home from an erosion haemorrhage.
( ASE 7 A 58 year old man was referred with respiratory distress due to a squamous carcinoma of the right main bronchus affecting the carina. Pneumonectomy with resection of the bifurcation of the trachea was performed and the airway reconstructed with a straight prosthesis. Staging showed the tumour to be T3N2MO. The postoperative course was uneventful and the patient was discharged. Four and a half months later he died from recurrence of the tumour with occlusion of the remaining left main bronchus. CASE 8 A 50 year old man was admitted with atelectasis of the right lower lobe and dyspnoea due to recurrence of a cylindroma of the lower trachea. This had been irradiated nine years previously and for the past four years he had required several endoscopic laser coagulations for tumour recurrence. At bronchoscopy the tumour appeared to be resectable and reconstruction of the bifurcation was planned. His previous irradiation prevented mobilisation of the trachea and a bifurcated prosthesis was inserted. After operation he developed sputum retention but eventually his condition improved and he was discharged after two months. Six and 11 months after operation granulation tissue had to be removed by laser coagulation at the anastomosis with the right main bronchus, but 13 months after operation the prosthesis is in good position and the patient is well. CASE 9 A 63 year old man was referred with a bronchial carcinoma of the right upper lobe affecting the bifurcation of the trachea. The upper lobe and bifurcation were resected and reconstruction was performed with a bifurcated prosthesis. Three weeks after operation the patient had severe sputum retention and bronchoscopy revealed necrosis of the upper anastomosis. Reoperation was performed, when the right pneumonectomy was completed and 36 airway continuity reestablished with two joined straight prostheses. The patient, however, did not recover and died on the eighth day from cardiorespiratory insufficiency.
In this series two patients (3 and 9) died after operation and three (4, 5, and 6) died subsequently from complications related to the prosthesis. One died two months and two others four months after operation from their underlying disease but with the prosthesis functioning satisfactorily. The remaining patient is alive and well at 13 months.
After operation all patients remained in the intensive care unit for at least four days for control of sputum. Bronchoscopic suction was performed as necessary and bronchoscopy was also performed between four and six weeks to assess the state and position of the prostheses. Retention of sputum was an important problem in three patients. In two this was controlled by the insertion of a Montgomery tube while the third recovered with the use of regular mucus solvents.
Discussion
As a palliative measure severe airway obstruction may be treated by the insertion of different tubes, as described by Montgomery,42 Clarke,43 and Westaby et al. 44 Definitive treatment, however, requires resection of the obstruction and whenever possible this should be followed by end to end anastomosis of the trachea to restore the continuity of the airway, if necessary with the addition of a laryngeal release. 45 Prosthetic reconstruction of the trachea should be considered only when anastomosis is not 
